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Amendments to the Specification: 

Please replace paragraph [0008] with the following amended paragraph: 
(0008] In this piezoelectric element, attention was paid to a fact that use of a ceramic 
substrate impairs the densification of a piezoelectric portion. . and this Thus, the 
piezoelectric element was accordingly improved in piezoelectric properties by means of 
obtaining a dense piezoelectric portion where a piezoelectric material made of a piezoelectric 
ceramic composition was previously heat-treated. 

Please replace paragraph [0009] with the following amended paragraph: 

[0009] In this piezoelectric element, however, it is necessary to use an inorganic or organic 

adhesive at the time of attaching the piezoelectric onto the ceiamic substrate^: 

t hcrcforc Thereforc, there have been such problems that the adhesive impairs die vibration 

transmittability between die ceramic substrate and the piezoelectric or the adhesive 

components infiltrate into the piezoelectric or the ceramic substrate, deteriorating Their 

properties. 

Please replace paragraph [0014] with the following amended paragraph: 
[0014] That is. according to the present invention, there is provided a piezoelectric element 
comprising ? including a ceramic substrate^ and a piezoelectric portion made of a piezoelectric 
ceramic composition containing a PbMg^Nb^O^-PbZrCVPbTiOj ternary system solid 
solution composition having an average particle diameter of 1 — 10 |im with a maximum 
particle diameter being 5 times as large as the average particle diameter or less and being 
represented by the following KCiicral chemical f ormula tfr -discussed below as a main 
component . The piezoelectric portion contains- and 0.05 to 10.0 mass% of NiO ^ and an 
electr o de; 

wherein A4id A iLelectrode is electrically connected to said-tkg_piezoelectric portion, 
and sait Rhe p iezoelectric portion is solidly attached to the ceramic substrate directly or via 
saitHhe electrode. 
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Please replace paragraph [0015] with the following amended paragraph: 

[0015] The piezoelectric ceramic composition is represented by the following genera], 

formula: P b,fM& r ,Nb, / ,\Ti b Zr f Q ? . — fft 

Please replace paragraph [0016] with the following amended paragraph: 
[0016] wherein I n the above general chemical formula the following are satisfied: 
0.95<;x<; 1 .05; 0.8sy* 1.0; a, b and c are decimals falling in a range surrounded by (a,b,c) =* 
(0.550, 0.425, 0.025), (0.550, 0325, 0.125), (0.375, 0.325, 0.300), (0.100, 0.425, 0.475), 
(0.100, 0.475, 0.425) and (0.375, 0.425, 0,200) in the coordinates with coordinate axes of said 
a, b and c, and a-b+c m 1 .00. 

Please replace paragraph [0017] with the following amended paragraph: 
[0017] According to the present invention, there is further provided a piezoelectric element 
co m p rising: including a ceramic snbsvxate, .and a plurality of piezoelectric portion portions 
made of a piezoelectric ceramic composition containing a PbMg, a Nb^O 3 -Pb2iO 3 -PbTi03 
ternary system solid solution composition represented by the following, gene r al chemical 
formula fB -discussed below as a main component. -and- The plurality of piezoelectric 
portions contain 0.05 to 10.0 mas$% of NiO, an d include a plurality of electrodes thereon.t 

wh e xein said The p lurality of piezoelectric portion p ortions are laminated with 
interposing negative electrodes and positive electrodes of s ai d the plurality of electrodes 
alternately in each gap between sard^lie^piezoelectric portions provided in stories and a 
lowermost piezoelectric portion is solidly attached to the ceramic substrate directly or via said 
electrode. 

Please replace paragraph [001 8] with the following amended paragraph: 

[0018] The piezoelectric ceramic composition is represented bv the following general 

formula: Pb x (Mg^Nb^)Ji,Zr c Q^— ffi 

Please replace paragraph [0019] with the following amended paragraph: 

[0019] wherein - In the above general chemical formula the following are satisfied 0.95^x^ 

1 .05; 0.8sy<; 1 .0; a, b and c are decimals falling in a range surrounded by (a,b,c) » (0.550, 
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0.425, 0.025), (0.550, 0.325, 0,125), (0.375, 0.325, 0.300), (0.100, 0.425, 0.475), (0,100, 
0,475, 0.425) and (0.375, 0.425, 0.200), in the coordinates with coordinate axes of said a, b 
and c, and a+b+c = 1 ,00. 

Please replace paragraph [0021] with the following amended paragraph; 
[0021] According to the present invention, there is still further provided a piezoelectric 
element comp r i*ma: including a ceramic substrate, and a piezoelectric portion made of a 
piezoelectric ceramic composition containing a PbMg^Nb^Q^-PbZrtVPbTi^ ternary 
system solid solution composition represented by the foll o w i ng g e neral - chemical f ormula fi) 
discussed below as a main component. -and -The plurality of piezoelectric portions contain 
0.05 to 10,0 mass% of NiO, and said piezoelectric ceramic composition c o ntain contains 
particles having NiO as a main component on the surface and/or in the interior thereof r«*d 
an electrode; 

wherein said A n electrode is electrically connected to ssmHJaejpiezoelectric portion, 
and said piezoelectric portion is solidly attached to the ceramic substrate directly or via sard 
the electrode. 

Please replace paragraph [0022] with the following amended paragraph: 

[0022] The piezoelectric ceramic composition is represented by the following general 

fonnu^ 

Please replace paragraph [0023] with the following amended paragraph: 
[0023] w h e r ein Tn the above general chemical formula the following are satisfied: 0.95^xg 
1 ,05; O.S^y^ 1.0; a, b and c are decimals falling in a range surrounded by (a,b,c) = (0.550, 
0.425, 0.025), (0.550, 0.325, 0.125), (0375, 0.325, 0.300) 5 (0.100, 0.425, 0.475), (0.100, 
0.475, 0.425) and (0.375, 0.425, 0.200), in the coordinates with coordinate axes of said a, b 
and c, and a+b+c = 1 .00. 

Please replace paragraph [0024] with the following amended paragraph: 

[0024] Also, in a piezoelectric element where tfars- the N iO pa r ticle is> p articles are present it 

is preferable that a ternary system solid solution composition has an average particle diameter 
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of 1 - 10 nm with the maximum particle diameter being 5 times as large as the average 
particle diameter or less. In addition, a particle having NiO as the main component may 
include only NiO or NiO with MgO solid solution. 

Please replace paragraph [0028] with the following amended paragraph: 
[0028] According to the present invention, there is provided a method for producing a 
piezoelectric element compri si ng including t he steps of superposing a pie20electric material 
containing a PbMg l/ r 3 Nb 2 ,303-PbZrO 3 -PbTiOj ternary system solid solution composition 
represented by the foll o wing general chemical formula ffi- discussed below a s a main 
component-and . the piezoelectric materia] contains 0.05 to 10.0 mass% of NiO on a ceramic 
substrate or on an electrode formed on the ceramic substrate, and_$ubjecting the superposed 
piezoelectric material to a thermal treatment in an atmosphere where 0.03 - 0.5 mg/cm 3 (NiO 
conversion amount per unit volume of a space in a container) of a atmosphere-controlling 
material having the same composition as the piezoelectric material is coexisted. 

Please replace paragraph [0029] with the following amended paragraph: 

[0029] The piezoelectric material composition is represented bv the following general 

fbnriul^^ 

Please replace paragraph [0030] with the following amended paragraph: 
[0030] wherein In the above general chemical formula the following are satisfied: 0.95 sxs 
1 .05; 0.8sy5 1 .0; a, b and c are decimals falling in a range surrounded by (a,b,c) = (0.550, 
0.425, 0.025), (0.550, 0.325, 0.125), (0.375, 0.325, 0.300), (0.100, 0.425, 0.475), (0.100, 
0.475, 0.425) and (0.375, 0.425, 0.200), in the coordinates with coordinate axes of said a, b 
and c, and a+b+c = 1 .00. 

Please replace paragraph [0031] with the following amended paragraph: 
[0031] A method for producing a piezoelectric element com p rislna i ncludes the steps oft 
superposing a piezoelectric material containing a PbMg^Nb^Oj-PbZrOs-PbTiOs ternary 
system solid solution composition represented by the followi ng gen e xal chemical formula (f) 
discussed below as a main component-and , the piezoelectric material contains 0.05 to 1 0.0 
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rnass% of NiO on a ceramic substrate or on an electrode formed on the ceramic substrate, and 
subjecting the superposed piezoelectric material to a thermal treatment in an atmosphere; 
wherein 0.03 - 0.5 mg/cm 3 (NiO conversion amount per unit volume of a space in a 
container) of a atmosphere-controlling material having the same composition as the 
piezoelectric material is coexisted as a container for housing said electrode on which the 
piezoelectric material is superposed and a setter for mounting the piezoelectric material 
thereon. 

Please replace paragraph [0032] with the following amended paragraph: 

[0032] The piezoelectric material composition is represented by the following general 

Please replace paragraph [0033] with the following amended paragraph; 
(0033] wherein I n the above general chemical formula the following are satisfied: 0.95^x^ 
1.05; 0.8^y<:1.0; a, b and c are decimals falling in a range surrounded by (a,b,c) - (0,550, 
0.425, 0.025), (0.550, 0,325, 0.125), (0.375, 0325, 0.300), (0.100, 0.425, 0.475), (0.100, 
0.475, 0.425) and (0.375, 0.425, 0.200), in the coordinates with coordinate axes of said a, b 
and c, and a+b+c = 1.00. 

Please replace the heading with the following amended heading: 
Detailed D escription o f Preferred Embodiments the Invention 

Please replace paragraph [0035] with the following amended paragraph: 

[0035] Embodiments of the present invention are described below with refe r ring reference 

to the drawings. 

Please replace paragraph [0045] with the following amended paragraph: 
[0045] The piezoelectric portion 1 used in the present invention is made of a piezoelectric 
ceramic composition composed mainly of a PbMg 1/3 Nb 2 /30 3 -PbZr0 3 -PbTi03 ternary system 
solid solution composition represented by the following general chemical formula fr^shown 
below and containing 0.05 - 10.0 raass% of NiO. 
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Please replace paragraph [0046] with the following amended paragraph: 

[0046] The piezoelectric ceramic composition is represented by: Pb„fMg ;n Nb; /3 \ i Ti fr Zr t 03. — 

Please replace paragraph [0047] with the following amended paragraph: 
[0047] wherein m the above general chemical formula the following are satisfied: 0.95£X£ 
1.05; O.S^y^ 1.0; a, b and c are decimals falling in a range surrounded by (a,b,c) = (0.550, 
0.425, 0.025), (0.550, 0.325, 0.125), (0.375, 0.325, 0.300), (0.100, 0.425, 0.475), (0.100, 
0.475, 0.425) and (0.375, 0.425, 0.200) in the coordinates with coordinate axes of said a, b 
and c, and a+b+c =* 1 .00. 

Please replace paragraph [0049] with the following amended paragraph: 
[0049] The reason why, in the above general formula-^*), that a, b and c are made to be 
within the aforementioned specific range, is that, if.a, b and c bginp. without are outside of the 
range , there occurs a eamtrdeterioration in flexural displacement of the piezoelectric element 
and linearity of a flexural displacement relative to an electric field. Likewise, the reason why 
the NiO content in the piezoelectric ceramic composition is 0.05 to 10.0 mass% is that the 
NiO content in the piezoelectric ceramic composition of less than 0.05 mass% causes 
insufficient densification, thereby causing deterioration in flexural displacement of the 
piezoelectric element and linearity of a flexural displacement relau ve to an electric field. On 
the other hand, when the NiO content exceeds 10.0 mass%, the piezoelectric portion has a 
higher reactivity with the substrate, which also causes deterioration in flexural displacement 
of the piezoelectric element and linearity of a flexural displacement relative to an electric 
field. 

Please replace paragraph [0084] with the following amended paragraph: 
[0084] That is, first, a raw material which serves as the main component of the piezoelectric 
ceramic co n iopsiu o n composition is prepared by mixing simple substances (elements) each 
consisting of Pb, Ba, Ca, Sr, La, Mg, Nb, Zr or Ti; oxides of these elements (e.g. PbO, Pb 3 0 4 , 
La 2 0 J9 MgO, Nb 2 0 5 , Ti0 2 and Zr0 2 ); carbonates of these elements (e.g. BaC0 3 , SrC0 3 , 
MgC0 3 and CaCO ? ); and compounds containing a plurality of these elements (e.g. MgNb 2 0) 
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so that the contents of elements (Pb, Ba, Ca^ Sr, La, Mg, Nb, Zr and Ti) in resulting mixture 
becomes within a desired ratio shown by the above-discusse4 g eneral fonrnila'f*}. The raw 
material has an average parricle diameter of preferably 1 jam or less, more preferably 0.5 jam 
or less in the point that they can easily be uniformly mixed. 
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